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Observations and Suggestions on the 
Root-Killing of Fruit Trees.
JO H N  CKAIG.
I . ----GENERAL DISCUSSION.
Historical. The root-killing of nursery and orchard trees is 
not by any means a new addition to the list of difficulties with 
which the orchardist of the northern Mississippi valley states is 
obliged to contend. Frequent reference is made to it in horti­
cultural society literature. In  the report of the Minnesota State 
Horticultural Society for 1871, page 86, I  find the following: 
“ Resolved, That in the opinion of this Society the nursery and 
orchard trees of the state are in good condition for wintering up 
to the present time, when properly mulched, and that in conse­
quence of a lack of sufficient quantity of snow we recommend to 
all who have not mulched their trees to do so immediately to pre- 
vent root-killing.”
Mr. Gould of Wisconsin(Hort. Report 1870,p. 36) is reported 
to have said that root-killing had been “ the great trouble with 
even the best sort of trees.” He had become so convinced of 
the necessity of providing hardy roots that he had entirely 
discarded all eastern or southern seeds. He found it better 
to pay $40 a bushel for western crab seeds than to get the 
others for $5, as they were almost sure to die.
Again, I find Mr. Patteni of Charles City, Iowa, is reported 
as saying in 1875 that “ We have lost thousands of apple trees 
of our hardiest varieties by the tender seedling roots under them
1. C. G. Patten, la. Hort, Soc’y, 1875, p. 158.
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freezing out. Even our oldest trees of Oldenburg were lost in 
this way in the winter of 1872-3.”
Undoubtedly a certain amount of root-killing occurs every 
year in some part of the country. Whenever on light soils the 
ground is found bare of vegetation or snow covering during 
hard freezing weather, injury of this kind may occur. 
1 Hartig suggests that this injury received by the roots while 
the tops remain unhurt is due to the thinner periderm of the 
roots, as well as to their relatively more extended period of 
activity. I f  weather conditions have been such as to produce 
complete vegetative inactivity, then root injury on the accession 
of severe freezing might not be expected to occur to the same ex­
tent as when the soil and climatic conditions of the autumn favor 
root growth. These environmental conditions, of course, may 
determine in a measure the extent of the injury, but if  the frost 
is very severe and the surface of the ground unprotected, root- 
killing is certain to ensue. In other words, when the ground is 
bare and the frost severe, situation and variety of stock within 
certain limits have little influence upon the results. Injury is, 
however, usually most severe where the subsoil is of a hard and 
impervious character and overlaid by a thin layer of upper soil.
In early spring the appearance of the root-killed tree is not 
sufficiently marked to enable an observer to distinguish it from 
the uninjured specimen. The twigs and branches retain their 
plumpness until the commencement of the vegetative process. 
The flower buds open, and in some instances fruit sets; the leaves 
partially expand. At this stage the trees begin to give indica­
tions of an abnormal condition; growth ceases; the blossoms 
and embryo fruits wither and fall, soon to be followed by the 
leaves. Sometimes an entire tree top dies, with the exception of 
a branch or two. I f  the weather is favorable and the rain-fall 
abundant, as was the case this year, the trees may remain in leaf 
without making any growth till mid-summer, but withering on 
the arrival of the dry days of early autumn.
180
1. Hartig Disea&es of Trees p. 289.
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Root-kUlin-g During W inter of 1898-9. On digging up 
large orchard trees showing these characteristics last 
spring, it was found in nearly every instance that the upper parts 
of the roots were entirely killed, while usually the lower extremi­
ties of the roots were uninjured. Slight injury usually mani­
fested itself by a discoloration of the cambium layer; severe 
injury by a blackening and a more or less complete disorganiza-
181
F ig . I. Pointed pipka. an example, of an apple which roots freely from the 
scion. Roots from scion practically uninjured. Union between stock and scion 
just above b. Stock below that point dead.
<z, scion; b, dead root stock; c, root below region of frost injury; d, live roots 
from scion.
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tion of cambium and inner bark, apparent as soon as frost 
left the ground. In the case of root-grafted apples the seed­
ling root was always injured to a greater extent than the scion part 
of the stock. Where grafted apples were not killed it was gen­
erally due to the escape of a few roots thrown out from the 
lower part of the scion.
The number of trees of a given variety which escaped destruc­
tion was somewhat, but not always, dependent upon the abund­
ance of the scion root system. The amount of surface 
protection afforded by grass, weeds or snow was a much 
more important factor. Mr. Greene, secretary of the State Hor­
ticultural Society, says, “ The injury was more severe in 
the central than in the southern part of the state. The 
injury was greatest in a belt nearly five counties wide extending 
across the state from the Missouri to the Mississippi rivers, in­
cluding Hamilton, Story, Polk and Warren counties. The 
counties contiguous to this belt suffered some loss, but the 
injury was not so severe as in those included m it. ” This was the 
snowless region during the period of severe freezing in Febru- 
ary, 1899.
In the center of the geographical area of greatest injury the 
amount and character of the root system exerted less apparent 
influence upon the ultimate results than it did along the margins 
of the affected region where the frost was less severe or pro­
tective covering more abundant. Here rooting characteristics of 
scions and hardiness of scions as affecting ability to resist frost 
were qualities readily discernible. A  striking instance illustrat­
ing this point was shown in the nursery of A. Branson at New 
Sharon, Iowa, where a large number of two-year-old Jonathan 
root grafts were killed, while alongside Virginia crab, Shield’s 
crab and Whitney lost only the roots upon which they were 
worked. In a different location, where the frost was more severe 
and the nursery under clean culture, very few of the crabs 
escaped. Virginia crab roots freely from the scion. This char­
acteristic, then, is an important one in cold regions.
182
1. Ia. Hort. Soc’y, 1899, Secy’s Rept.
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I I .---- IN JU R Y  TO D IFFER EN T CLASSES OF FRU IT TREES.
Apples in  Nursery. In the region worst affected the de­
struction of one and two-year-old nursery trees was almost com­
plete. Varietal differences manifested themselves to some extent 
in this series as noted above. Inherent hardiness with ability to 
root from scion and depth of planting, were important factors. 
Neglected nurseries fared better than those receiving good culti­
vation, because weeds afforded surface protection by collecting 
snow and keeping out frost. Transplanted nursery trees 
esoaped much better than those not transplanted because usually 
set deeper. In one case it has been reported to the writer that a 
row of peach trees was saved by the soil thrown up 
from a drain running parallel, and opened late in the 
autumn. As to stocks, no opportunity presented itself 
during the course of this study for securing a compari­
son of hardiness of stocks, except in one instance, where 
a considerable amount of stock grafting had been done on the 
Shield crab previously noted; here Whitney, Jonathan, Grimes 
Golden and Willow Twig, as tliree-year top grafts in nursery, 
came through in good condition. Prof. 1ST. E. Hansen of South 
Dakota Agricultural College reports apple trees root grafted on 
the berry crab of Siberia (Pyrus haccala) entirely uninjured 
and suggests the use of this stock by nurserymen of the north­
west. A t present seed is not available in this country and it will 
be some years before it can be secured.
■  ^ Apples in  Orchard. The vigor and age of the individual tree 
affected the final result materially. 1. Trees from five to fif­
teen years old suffered less than those younger or older. 2. 
Trees on north slopes suffered more from root-killing than those 
on south slopes. 3. Apples were injured most on sandy soil, 
least on loam, and to an intermediate degree on clay. 4 . A  
standard of hardiness based on ability to withstand injury to 
the branches did not prove reliable 'in all cases, when applied to 
the injury sustained by the roots. For instance, Haas, an un­
usually vigorous and hardy tree, was generally killed through­
7
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out the snowless region. In the college orchard, where it has 
been freely used for top grafting purposes, the destruction of 
this variety was almost complete. 5. Among varieties least 
injured are; first, the Siberian crabs; second, native crabs and 
Hibernal type of Russian apples; third, varieties of western 
origin, such as Northwestern and Patten Greening; fourth, 
Wealthy, Duchess, Tetofsky, Willow and Scott’s winter.
Plum s in Nursery. Plums, native or european, worked on 
peach or Myrobalan, killed, on Mariana badly injured, on Amer­
icana slightly injured, but these recovered rapidly, except where 
they were, in a few instances, permanently injured.
Plum s in Nursery. Plums, native or European, worked on 
manner, but was less pronounced throughout. Americanas on 
peach roots escaped where well rooted from the scion. Sand 
cherry stock (Prim us Besseyi) has been used to some extent 
in the state. In no case have I found these roots injured in the 
slightest degree. In passing I may add that experience has 
not yet developed the ultimate effect of this stock upon the 
scion. Thus far its dwarfing influence upon varieties of the 
Americana type is satisfactorily demonstrated. Domestica plums 
on own roots fared better than the same varieties on peach 
Myrobalanor Marianna. Let me interpolate at this point that the 
experiences of our nurserymen have proved the unsuitability of 
Americana stock for propogating the Domesticas and Japanese 
varieties by budding. The tops outgrow the stocks. When root 
grafted and planted deeply the scion emits roots and it soon 
becomes an own rooted tree, but the first year’s growth in the 
nursery is unsatisfactory.
As to varieties, Americana suffered slightly, Chicasaw con­
siderably; Domestica badiy; Japanese severely.
Cherries in  Nursery. The two almost exclusively used 
cherry stocks are Mazzard and Mahaleb. The former was prac- 
tically a total loss in the case of two-year-olds and a complete 
loss of one-year-old in the region of the severe root-killing. 
Mahaleb suffered less. Morello stock and own rooted Morello
184
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trees generally escaped with slight injury, except in exposed sit­
uations.
Cherries in Orchard. The results were substantially the 
same, though the desirability of deep planting received emphatic 
commendation by the escape from root injury of several young 
Richmond orchards set unusually deep. In  one case a row of 
cherries set in a dead furrow escaped; in another case a dwarf
185
Fig . 2 . Showing how a grafted cherry may became “ own rooted”  through 
root killing.
a. scion; b, rem nant of root stock killed first winter in nursery row; c root 
which developed from base of scion and in two years produced a well distributed 
root system.
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pear orchard on cultivated ground was killed, while a part of it 
in a mulched strawberry bed was uninjured. In the college 
nurseries the practice of root grafting the cherry received com­
mendation by the fact that the only trees which escaped were 
those which were partly on their own roots.
Varietal, Differences. The hardiest varieties did not always 
come out best. Secretary Greene of the State Horticultural 
Society, after careful canvass of the subject, finds that W ealthy 
was much less injured by root-killing than Duchess. An exami­
nation of the root system of the two trees shows that Wealthy 
roots much more freely from the scion than Duchess. This, 
therefore, appears to be a satisfactory explanation. Duchess 
and Tetofsky suffered much more than Whitney, Virginia and 
Wealthy, because the latter root very freely from the scion. 
An interesting study in this connection is hereby suggested and 
the inclination of different varieties to throw out roots from the 
scion undoubtedly has a very important bearing upon the man­
ner in which they will stand the severity of our snowless winters 
in the northwest.
i i i .— i n j u r y  t o  o r n a m e n t a l  t r e e s  a n d  s h r u b s .
These being propagated chiefly from either seed or cuttings, 
the results of the frost test may be accepted as representing more 
definitely than in the case of fruit, specific and constant grades 
of hardiness of roots. The following note by the writer, which 
appeared in American Florist, volume 14, page 1396, covers 
briefly this part of the subject:
“ So far as I  can learn, in this particular region, roses, includ­
ing all the hybrid perpetuals, have been completely killed out. 
The Japan rose (Rosa rugosa) has not been injured, either top or 
root and is to-day attracting much attention by its flowers, buds 
and foliage in the areas where everything else in the line of 
ornamental shrubs has been wiped out. Many of the hardy per­
ennials, including paeonies and phloxes, have also been killed.
“ In regard to roses on the college grounds the boundary line
186
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between hardy and tender varieties has been closely drawn. The 
only rose plants on the grounds not injured are the following: 
Rosa rugosa, type, single; Rosa rugosa, type, double; Rosa 
rugosaxGeneral Jacq., and the European dog rose. Varieties 
slightly injured: Several rugosa hybrids, including Mme. 
Bruant, Rosa multiflora and Crimson Rambler. Hybrid perpet- 
uals and others entirely killed out.
An interesting experience is the following, reported by Mr. 
JVM. Brainard, Boone, Iowa:
“ I  write now to report my experience with the common sorts 
of hybrid roses during the past winter. I  have somewhere near 
60 varieties of these plants, embracing La -France, Mabel 
Morrison, Adel, Gen. Jack, Pr. de Rohan, and like varieties. 
They were in full leaf last fall when the November snow storm 
came and buried them, but had been laid down and were held, 
waiting the closing of the season before covering. As the snow 
did not show signs of going off, I  covered them heavily with oat 
straw, and under this they were permitted to remain until alter­
nate freezing and thawing was over with this spring. The straw 
overcoat kept the plants in the same condition as they had been 
all winter— in cold storage, as it were— and the loss was light. 
The lost varieties are Coquet de Alos, Coquet de Blanche (both 
tea hybrids), Caroline de Sansal, La France, pink moss, and two 
out of three Madam Gabriels, Mabel Morrison, etc.” Continuing 
the American Florist note:
“ Savin junipers, balsam and yuccas are nearly all killed out 
in the central and southwest portions of the state. We find a 
striking difference in the hardiness of the Illinois and Tennessee 
red cedar, and the Black Hills and Nebraska cedar. The west­
ern form came through without injury last winter, while the 
eastern and southern type has been almost entirely destroyed. 
Trees planted thirty years ago have gone out with the rest.
“ On the college grounds at Ames we notice many curious con­
tradictions. For instance, Gm ko(Salisburia adiantifolia)has not 
been injured, while native Honey Locust has either been killed 
or badly hurt. Black walnut, native, root killed in many places.
187
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Wild crab (P. Ioensis), frequently killed in exposed situations. 
Catalpas came into leaf very slowly; many of them were injured. 
Osage orange hedges which were trimmed, generally killed; 
untrimmed hedges fared much better. Tamarix Africana and 
T. Amurensis are dead. One of the most striking and peculiar 
things in this situation is the condition of the Scotch pine, usu­
ally considered a standard of hardiness and ruggedness. Every 
one of our twenty or more Scotch pines, twenty five years of age, 
on the college campus was badly injured. The foliage was com­
pletely browned, nearly all dropped off, and a few of the trees 
died. [Many more of these died sine© the arrival of the usual 
autumn drouth.] On the other hand, Austrian pine, growing 
adjacent to the Scotch, has not been injured to the slightest ex' 
tent. White pine (Pinus strobus) was considerably scorched; 
Dwarf pine (Firms montana) in good condition.”
Cause of Unusual Amount of Root Injury. There is con­
siderable diversity of opinion among fruit growers as to the 
specific agent or underlying cause which brought about the ex­
ceptional amount of root injury. I t  may be said, however, that 
there is, first, perfect unanimity in the conclusion that the 
amount of frost and its continued severity were the prime agents 
in bringing about destruction. Second, that the unprotected 
condition of the ground favored deep freezing is also generally 
conceded. Third, the conditions of the soil as regards moisture 
is the point which gives rise to most diversity of opinion. There 
are advocates of what may be termed the dry freezing theory. 
That is to say, on account of the unusually dry condition of the 
soil the vitality of the trees was lowered, and for this reason 
they were unable to withstand the extreme frost. Again, others 
advocate whatmay be called the mechanical injury t h e o r y  holding 
that the trouble was due to the presence of a surplus amount of 
moisture in the soil and tree roots, which, in expanding as it 
froze, destroyed the cell structure. In support of this they say 
that the fore part of the season was dry, a sudden accession of 
wet weather just before freezing up caused a rapid absorption of 
water by the roots of the trees; this was followed by a severe
188
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freezing and the formation of ice particles, which resulted in 
mechanical injury to the cell structure. This theory has been 
strongly set forth by several of our leading fruit growers, 
and in many respects appears to be quite plausible. Experi­
ments are now under way which will, it is hoped, throw some 
light on this subject.
189
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IV. INFORMATION GIVEN BY CORRESPONDENTS DURING MIDSUMMER.
R O O T  K ILL IN G . 
O B S E R V E R .
V a rie tie s  o f A pples o r 
C ra b s  re c o v e r in g .
D ifference in con d itio n  
o f t re e s  o n  tile -d ra in e d  
lan d , a n d  lan d  not 
t ile -d ra in e d .
C h e rry  S to c k s  
m ost in ju red .
P lum  S to c k s  m ost 
in ju red .
C o n d itio n  o f G ro u n d  a t 
F irs t F reeze  in Fall, 
W e t, o r  Dry?
G e n e ra l R em ark s .
C, & F. G . B arn a rd , 
W a u k o n , Iowa. 
A llam akee  C o u n ty .
N a tiv e  s to c k s  a re  all 
r ig h t ,— u n in ju re d . W e t.
N one o f o u r  t re e s  ro o t-  
killed.
J o h n  F. D ay to n . 
W a u k o n , Iow a.
No in ju ry  to a n y  v a rie ty  
of n u rse ry  tre e s , e x cep t 
W alb rid g e . N o R u ss ian  
A pples g ro w n  h e re .
N o tile- d ra in a g e  h e re ; 
land  ro llin g .
M ah aleb  is u n in ju re d ,— 
th e  o n ly  s to c k  w e u se ,
N o in ju ry  to  M y ro b alen  
o r  M a ria n n ,—o n ly  o n e s  
used  h e re .
W et.
M ost in ju ry  R o g e rs  H y ­
brid a n d  B rig h to n  G ra p e s  
G re g g  & C u th b e rt R a sp ­
b erries  an d  B la c k b errie s  
in d ry  sp o ts .  C h e rrie s  
a n d  P lu m s o k . C u r ra n ts ,  
G o o seb e rrie s  an d  S tra w ­
b e rries  lo o k  h e a lth y .
B e n ts  &  U p to n , 
C resco , Iow a.
N one w ere  in ju re d  in 
o u r n u rse ry . N o n e  in ju red .
All E u ro p e an  v a rie tie s  
a re  n e a r ly  k illed . All A- 
m erican  v a rie tie s  a re  u n ­
in ju red  an d  b e a rin g  w ell.
D ry.
G a rd n e r  &  S o n , 
O s a g e , Iowa.
No ro o t-k illin g  on  o u r 
g ro u n d s.
All E u ro p e an  P lu m s e i ­
th e r  to p -k ille d  o r bad ly  
in ju red .
W et W e  h ad  n o  ro o t-k illin g  on o u r  g ro u n d s.
S n y d e r  B ros., 
A lta V is ta , Iow a.
H ibernal, D u ch ess , T o -  
to fsk y , W e a lth y , W o lf  
R iver, W h itn e y  N o. 20, 
T ra n sc e n d e n t, H yslop .
W e  h a v e  n o  tiled  land  
h e re , b u t a p p a re n tly  dry 
lan d  is  th e  b est.
C h e r ry  s to c k s  a re  o . k .
De S o to  an d  F o rest G . 
a re  u n in ju re d , W e a v e r  
killed  in som e p lac e s .
Dry.
A bout 3 p e r  c e n t o f  th e  
old, and  a b o u t 10 p e r  ce n t 
o f a p p les  of la s t  s p r in g ’s 
p lan tin g  a re  k illed. 
P e a c h , M u lb erry , an d  
m ost G ra p e s  s ta n d in g  
froze . P e a rs  cam e 
th ro u g h  w ell.
E . M . S h e rm an , 
C h a r le s  C ity , Iow a.
All v a rie tie s  n o t a b s o ­
lu te ly  k illed a re  d o in g  
nicely.
H a v e  n o  tre e s  on  tile -  
d ra in e d  land .
H a v e  n o n e  e x c ep t M a ­
h a leb , a n d  th e y  seem  all 
rig h t.
N o p lu m s In ju red  e x ­
ce p t o n  p e a c h  s to c k .
G ood co n d itio n , n o t v e ­
ry  w et, b u t w ell s a tu r a t ­
ed  w ith  w ater.
No se rio u s  in ju ry  e x ­
ce p t in e x p o sed  p laces  
w h ere  g ro u n d  w as b a re . 
G ro u n d  m o stly  co v e re d .
14
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R O O T  K IL LIN G . 
O B S E R V E R .
V a rie tie s  o f A p p les  o r 
C ra b s  R ec o v e rin g .
D ifference in co n d itio n  
of t re e s  o n  tile -d ra in e d  
land , a n d  land  n o t 
t ile -d ra in e d .
C h e rry  S to c k s  
m o st in ju red .
Plum  S to c k s  m ost 
In ju re d .
C ond ition  of G ro u n d  a t  
F irs t F reeze  in Fall, 
W e t, o r D ry ?*
G e n e ra l R e m a rk s .
B. S h o n tz . 
C o rrec tio n v ille , la .
D u ch ess , W e a lth y , M c­
In to sh  R ed, K aum p, Io- 
w aB lu sh , W h itn e y , M in­
n e so ta , M a rth a , C rab .
F irs t, W ra g g ;  seco n d , 
R ichm ond , M o n tm o ren ­
cy , an d  O sth e im  not in ­
ju re d ;  a lso  tw o R u ss ian  
v a rie tie s  a re  in good co n ­
ditio n .
P lum s a re  all r ig h t  e x ­
cep t W y a n t,  C om fort, 
C h e n e y , and  De S o to .
Dry.
W in te r  h as  in ju re d  th e  
fo llow ing  v a rie tie s ;  Ben 
D av is , J o n a th a n ,  G re s -  
n a ’s G olden  M in k le r, M e 
M a h a n ’s W h ite  P e w a u - 
k ee . O th e rs  cam e  o u t in 
g ood  cond ition .
W . T . W o rth , 
M aq u o k e ta , J a c k s o n  
C o ., Ia.
All c rab s .
No t ile -d ra in e d  land  
h e re  on  w e s tern  s lo p e . 
G ra p e  v in e s  g e n e ra ll  
killed.
T h e  M azza rd  a n d  M a- 
h a leb  s to o d  b e s t.
A m erican a  s to c k s  all 
r ig h t, A b u n d an ce  plum 
is k illed . B lue D am son 
on  ow n ro o ts  a liv e .
T h e  g ro u n d  w as fa ir ly  
m oist.
O u r  o rch a rd  o f 5,000 
tre e s , m ostly  4 y e a rs  old, 
on  h ig h , tim b er land , 
an d  h ig h ly  c u ltiv a te d , is 
bad ly  in ju red  from  ro o t-  
k illin g . W e a lth y , D uch­
e s s , and  N o rth w es te rn  
G re e n in g s  a re  g ro w in g  
b est.
A. S n y d e r  &  S on . 
C e n te r  P o in t, la . N one in n u rse ry .
No d iffe ren ce . T re e s  
d ire c tly  o v e r  d ra in  fo u r  
a n d  o n e -h a lf  fee t d eep  a s  
b ad ly  in ju re d  a s  o th e rs  
in sam e  field n o t d ra in e d .
E v e ry th in g  o n  fo re ig n  
ro o ts  is  lo st. M azzard  
s to c k s  all dead .
All on  fo re ig n  s to c k s  
in ju red . M an y  M iner 
and  M a ria n n a  in ju red  
bad ly . De S o to , W y a n t,  
an d  W o lf a re  in good 
cond ition .
W et. F o re g o in g  re m a rk s  a p ­p ly  s tr ic t ly  to  o rch a rd .
J .  O . P o rte rfie ld , 
T ra e r ,  la .
W e a lth y , D u ch ess , P a t ­
t e n ’s G re e n in g , G en . 
( i r a n t ,  H yslop , '  an d - 
W h itn e y  No. 20.
H av e  no  t ile -d ra in e d  
la'rid.
E arly  R ichm ond , M o n t­
m o ren cy , an d  W ra g g .
B eav e r, M iner. W olf. 
G erm an  P ru n e , R u ssian  
A pricots.
S u r fa c e  m oist, su b so il 
d ry ..
R . Royce, 
S h e llsb u rg h , B en ton  
C o u n ty , Ia.
N ot m uch  d iffe ren ce . 
O n e -y e a r  old all d ead ; 
tw o -y e a r  old h a lf  d ead ; 
th re e  an d  fo u r -y e a r  old 
g ro w in g  a s  y e t. N o to n e -  
te n th  of th e  ro o tsa liv e .
N o tiled  lan d ; n a tu ra lly  
well d rain ed .
O n  M azza rd  n e a rly  all 
v a r ie tie s  a re  dead .
N a tiv e  ro o ts  seem  to  be 
all r ig h t.
W ould  co n s id e r  it in  a  
fa v o ra b le  co n d itio n .
E x trem e ly  w et w e a th e r  
is v e ry  fav o ra b le  fo r  th e  
t re e s  in o rch a rd  an d  n u r­
se ry .
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R O O T.K ILLIN G .
O B S E R V E R .
V arieties o f A p ples or 
Crabs R ecovering.
Difference In Condition  
o f  tto es  on tile-drained  
land, and land not 
T ile-drained.
C h erry S to ck s  
m & H njured .
Plum S to ck s  m ost  
Injured.
C o n d itio n  o f G ro u n d  a t  
F irs t  F reeze  in  Fall, 
W e t,  o r  D ry?
G eneral Rem arks.
J .  S . Haag;, 
H c sp e rs ,  Iow a.
N one. T h o se  th a t  w ere 
in ju red  a re  dead .
Had n o  trees on  su c h  
land.
C h e rrie s  o n  ow n roo t 
in ju re d  a s  b a d ly  a s  th o se  
on  M ah aleb .
N o in ju ry  to  ro o ts . D ry .
E lm er R eev es , 
W a v e r ly , Iow a. N one. H av e  no tile-drains.
C h e rry  tre e s  a re  but 
little  in ju re d . M iner.
W e t.
M an y  tre e s  th a t  s ta r t t i  
s low  g ro w th  now  sh o w  
s ig n s  of in ju ry .
P U tt  B ro s ., 
C la y to n  C o u n ty , 
E dgew ood, Iow a.
W e a lth y , H y b e m a l.T e *  
to fs k y , P a t te n  ; G re e n ­
in g , Longfie ld , D u ch ess , 
H aas , M a rth a ,T ra n sc e n -  
d a n t, H yslop , 2 y r .  tre e s . 
Y ea rlin g s  all dead .
G ro u n d  well filled w ith 
m o is tu re  la s t  fa ll; in th e  
b es t cond ition .
M a n y  c h e rry  s to c k s  in ­
ju re d  b a d ly  o n  lan d  th a t  
w as d ry .
M an y  p lum  s to c k s  b a d ­
ly  in ju re d  on  d ry  lan d . G ro u n d  w as v e ry  w et.
V a r ie tie s  th a t  re c o v e r  
in th e  n u r se ry ,  roo t rea d ­
ily  from  th e  c io n . D u ch ­
e s s ,  T e to fs k y  do  n o t. 
W h itn e y , W e a lth y , an d  
m an y  o th e rs  roo t well 
from  c io n . M o st of o u r  
t re e s  h a v e  d ead  roo t b e ­
low c ion .
W m . C ream er. 
S u m n e r, la .
A pples a n d  C ra b s  n e v e r  
f in e r, e x c ep t y e a r l in g s  2S 
p e r c e n t  a re  ro o t-k illed .
H a v e  n o . t ile -d ra in e d  
g ro u n d .
N o in ju ry  in  c h e rr ie s . 
W ra g g ,  O s th e im , a n d  all 
th e  P ru s s ia n s  a re  d o in g  
n ice ly .
P lum  s to c k s  iw n u rse ry  
all r ig h t ,  w hile  o rch a rd  
tre e s  a re  in ju red .
M edium . L ack  o f sn o w  did  the w hole b u s in e ss .
B ristow  N u rse ry  Co. 
B ristow , la . B ut little d iffe rence .
T re e s  k illed w h ere  th e  
g ro u n d  w as b a re  in J a n ­
u a ry .
W e  th in k  th a t  m ak e s  
n o  d iffe rence .
W h e re  sn o w  left 
th e  g ro u n u  c u re  in J a n u ­
a ry , all v a rie tie s  killed .
J .  M . D eivery , 
S h e llro c k , Iow a.
T w o -y e a r  o lds a ll d ead , 
e x c ep t S o u la n d  c ra b  and 
W h itn e y  c ra b . H a a s  all 
dead .
Do n o t k now  o f a n y  tre e s  
on  tile -d ra in e d  lan d . N o e x p e rie n c e .
H a v e  De S o to , F o rest 
G a rd e n , S p e a r,  M in e r,— 
ail on  th e i r  ow n ro o ts . 
N o t  a  t re e  d e a d .
H ad  b een  d ry  all fall, 
b u t h ad  a  h e a v y  ra in  ju s t  
b e fo re  f re e z in g .
vy.ucr, P e rfe c tio n , an d  
M am m oth  C lu s te r  R a s p ­
b e rr ie s  in j*ood co nd ition  
K a n sa s , C o n ra th , H il- 
b o rn , a n d  T u rn e r ,  n e a rly  
a ll d ead .
B . F . F erris , 
H am p to n , la .
P o sitio n  c o u n ts  f o r  
m u ch , v a r ie tie s  fo r  b u t 
little .
N o; c la y  loam  w ith  g o o d  
s u rfa c e  d ra in a g e  c a rr ie s  
s to c k  th ro u g h  in b e tte r  
co nd ition  th a n  b lac k , 
level land .
D o n ’t  k n o w . P e a c h  an d  
plum  a re  a liv e  w h ere  f a ­
v o rab ly  lo ca ted , b u t d ead  
w h ere  c o n d itio n s  a re  not 
fa v o ra b le .
T h in k  th e  M ah aleb . N orm al.
Local ra in s  in N ovem ­
b e r he lp ed  m ate ria lly . 
W arm  J a n u a r y  an d  cold 
F e b ru a ry  did th e  m is­
ch ie f .
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B O O T -K IL L IN G .
O B S E R V E R .
V a rie tie s  o f A pples or 
C ra b s  re c o v e r in g .
D ifference in C ond ition  
o f tre e s  on  t ile -d ra in e d  
lan d , a n d  land  n o t 
T ile -d ra in e d .
C h e rry  S to c k s  
m ost in ju red .
P lum  S to c k s  m ost 
in ju red .
C ond ition  o f G ro u n d  a t 
F irs t  F re ez e  in Fall, 
W e t, o r  D ry?
G e n e ra l R e m a rk s .
G room  Bros. 
S to rm  L ake , la ,
O n ly  v a r ie tie s  rec o v e r­
in g  a re ,  W h itn e y  an d  
Early  S tra w b e r ry . T h e y  
w ere n o t d a m a g e d  b ad ly  
a s  o th e r  s to c k .
H a v e  n o  d ra in e d  land . N o d iffe ren ce  in y o u n g  s to c k . In o rch a rd  W ra g g R o o ts  w ere  d a m a g e d  in all v a rie tie s .
P le n ty  o f  m o is tu re  on 
top; tw o fee t below , v e ry  
d ry .
M . E. H inklev . 
M arcu s , la.
No in ju ry  to  2 an d  3 
y e a r  old a p p le s ;  som e 1 
y e a r  old k illed  e n tire ly .
No in ju ry  to  th e  ro o ts . 
W ere  p rev io u s ly  in ju re d  
by  hail a n d  so m e  a re  
d y in g .
P e a c h  ro o ts . W e t
O f 10 a n d  1 5 -y ea r  old 
a p p le s , H a a s , Iow a B l’sh  
and  K aum p m ust in ju red . 
L nngfield, D u c h e ss  and  
W e a lth y , n o  d a m a g e .
C . S h a ffe r  & Son , 
C a sc a d e , la .
B ria r  S w ee t, W h itn e y  
N o. 20, T ra n sc e n d e n t,  
H yslop.
N o tile -d ra in e d  land . 
S ub so il o f c la y  an d  sa n d . 
E x ce llen t d ra in a g e .
All in good cond ition .
De S o to , W ild  G o o se , 
M y ro b o la n ,— all dead . 
M in er b a d ly  in ju re d . 
W o lf, G re e n  G a g e , W e a ­
v e r, an d  M in er on  n a tiv e  
s to c k , n o t  in ju red .
M edium .
W . H. G uilford, 
D ubuque, la .
V irg in ia  c ra b  th e  b e s t. 
No. 20 se co n d  b e s t. O ld 
a p p le  a n d  W e a lth y  m a k ­
in g  a feeb le  effo rt w here 
ro o ted  f re e ly  from  c ion .
N o d ifference. N o d iffe ren ce .
E v e ry th in g  on  th e  M y ­
ro b o lan  d e a d ; so m e  on 
th e  M a ria n n a  d e a d , p a r ­
tic u la rly  H aw k ey e; W o lf 
in ju red .
G ro u n d  in norm al c o n ­
d itio n , n o  e x c e ss  o f m ois­
tu re .
W illow  T w ig s  2 2 y  s o ld  
a re  s c a n t  a n d  lea f  is c u r l­
in g . All th e  so ft  M ap le  
a re  in ju re d . Am. W h ite  
him  in th e  w oods a re  in ­
ju red .
W . E. L an n in g , 
La P o rte  C ity , Iow a.
W e a lth y , W h itn e y  No. 
20, D u c h e ss , H yslop , 
M a rth a , E a rly  H a rv e s t, 
R om na 599, Lead N o. 3, 
18 m B lushed  C alv ille .
M azza rd  b ad ly  in ju red . M a ria n n a . V e ry  weV O n e  a n d  tw o -y e a r  old su ffe red  m ost.
W . H . K auffm an, 
S tra t fo r d ,  la .
A few  W h itn e y  N o. 20 
m ay  rec o v e r , b u t d o u b t­
ful.
M ah aleb . M y ro b o lan . D ry .
A pple tre e s  in th e  n u r ­
se ry  will n o t re c o v e r  to 
p u t in o rc h a rd .
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R O O T  K IL L IN G . 
O B S E R V E R .
V a rie tie s  o f A p p les  o r  
‘ C rab s  R e c o v e rin g .
D ifference in co nd ition  
of tre e s  on  tile -d ra in e d  
lan d , an d  land  n o t 
tile -d ra in e d .
C h e r ry  S to c k s  
m ost in ju red .
Plum  S to c k s  m ost 
In ju re d .
C ond ition  o f G ro u n d  a t  
F irs t F reeze  in Fall, 
W e t, o r  D ry?
G e n e ra l R e m a rk s .
C . W . T . S ch m id t, 
C ed a r F alls , la .
H yslop , B r ia r  S w eet, 
W h itn e y , M a rth a , U t ­
te rs , Longfie ld , l/z D u ch ­
e ss , P e w a u k e e , G . R u s­
se t, H ib e rn a l, S n o w , C i­
der, P lum , W a lb r id g e , 
T e to fsk y , to ta l  lo ss .
No d ifference.
E arly  R ichm ond a n d  O s ­
theim  on M azza rd  ro o ts , 
all k illed.
W o lf, M iner, De S o to , 
in n u rse ry  row , 2  y e a rs  
o ld , all g o o d . M in er an d  
W ild  G o o se , all o v e r  the  
c o u n try  in o rc h a rd s , k ill­
ed.
W e t on low lan d , h ig h  
land  in good s h a p e .
G ru n d y  C o u n ty  H a a s  
all d ead . O n e - fo u r th  of 
D u ch ess , W o lf , M iner, 
an d  De S o to  plum , a re  
a lso  in ju re d . A bout 90 
p e r  c e n t  o f all W h ite  
Ash an d  M u lb e rrie s  a re  
go n e .
G. A. Iv in s , 
Iow a Falls, la .
V irg in ia  C ra b  le a s t  in ­
ju re d . N o d iffe ren ce  in 
the  in ju ry  o f  v a r ie tie s  of 
apples, a n d  b u t few  
show  s ig n s  of re c o v e r ­
ing .
T re es  o n  low , tiled  land  
a re  lea s t in ju red , T h o se  
on  h ig h , u n tiled  lan d  a re  
in ju red  th e  m ost.
E n g lish  M orelta, R u s ­
s ia n , lea s t in ju red . A few  
of th e  W ra g g  in ju re d ,— 
a b o u t i5  p e r  c e n t o n  h ig h  
a n d  one  p e r  ce n t o n  low.
M in er an d  W ild  G o o se ; 
o th e r  v a r ie tie s  n o t in ju r ­
ed.
N orm al cond ition .
L o ca tio n , d eep  p la n tin g  
a n d  m u lc h in g  h a v e  g iv ­
en a  sm ^ll lo ss  in  c h e rry  
an d  plum  o rch a rd s .
W . C . H av ilan d , 
Fort D odge, la .
W h itn e y , C rab , M a rth a  
and  W e a lth y , w h ere  tw o 
y e a rs  old, b u t o n e  y e a r  
old a re  all k illed.
N o d iffe ren ce  in b o th . C h e rrie s  a re  all in ju red  a lik e . N o d ifference. D ry .
W h e re  it w as o n ly  a  few  
fee t to  h a rd  p a n , tre e s  
a re  in ju re d  m o st, c la y  
soil c o m in g  o u t b e s t.
C . W . C o n n er. 
S a c  C ity , la .
A pples n o t  r e c o v e r in g .  
A few  a re  now  f ru i t in g  
th a t m ade s ta r t  b e fo re . 
W h itn ey  cam e  o u t th e  
best.
E a rly  R ich m o n d , D ye 
H ouse , an d  som e R us­
s ia n s .
S to d d a rd  th e  w o rst. 
O th e r  n a tiv e s  no  d iffe r­
ence.
G ood co n d itio n , n o t wet 
o r  d ry .
D eep -ro o ted  t re e s  will 
com e th ro u g h  th e  w in te r  
b e s t.  S p re a d in g  ro o ts  
will all d ie . A lso d e e p se t 
tre e s  h a v e  w in te red  b e s t.
Sioux C ity  S e  ed  C o, 
S io u x  Ci ty , l a .
O u r  a p p le s  an d  c ra b s  
n o t in ju red , e x c e p t D u ch ­
e s s , p lan ted  on  h ig h  an d  
d ry  knoll. W e  d u g  them  
o u t.
L and  n o t tiled . Low 
land  w ith  m o is tu re , m ost 
fa v o ra b le  fo r  tre e s .
C h e rry  o n  h ig h  lan d  is 
in ju red .
E arly  R ich m o n d ,-o w in g  
m ost to  lo ca tio n .
J a p a n  and  W ild  G oose . 
Also lo st De S o to , an d  
F o rest G a rd e n  on  h ig h  
lan d .
W et. A b o u t o n e -h a lf  c ro p  of c h e rr ie s ,
J .  N . S to n e , 
S ioux  C ity , la . N o d iffe rence . No d iffe rence .
S ubso il d ry ; s u rfa c e  soil 
m oist, n o t w et.
T h e  g re a te s t  a m o u n t o f 
ro o t-k il l in g  w as ca u se d  
b y  th e  lac k  of m o is tu re  
in  su b so il.
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R O O T -K IL L IN G .
O B S b K V E R .
V a rie tie s  o f A pples o r 
C ra b s  rec o v e r in g .
D ifference in C ond ition  
o f tre e s  on  t ile -d ra in e d  
land , an d  lan d  not 
T ile -d ra in e d .
C h e rry  S to c k s  
m ost in ju red .
Plum  S to c k s  m ost 
in ju red .
C ond ition  o f G ro u n d  a t  
F irs t F reeze  in Fall, 
W e t, o r  D ry?
G e n e ra l R em ark s .
M . L. T ibbeth , 
T o ledo , la .
T h re e -y e  • r  o  d  P e e rle s s ,  
W h iin e y , L ongfield ana  
D u ch ess . O n ly  a  sm a.I 
p ro p o rtio n  o f o n p -y e a r  
old rec o v e r in g .
No d iffe rence .
W ra g g , E ar, R ichm ond, 
an d  Dye H ouse . M o n t­
m o ren cy  an d  E n g . M o r- 
e ib  a re  m ost v ig o ro u s .
W ild  G o o se , W e a v e r , 
F o rest G a rd e n , C h e n e y .
W e t to  a  d e p th  o f ab o u t 
10 to  12 fee t;  v e ry  d ry  
below  th a t .
W m . C o n n elly , 
O g d e n , la .
‘ All v a r ie tie s  su ffe red  
a lik e .
No t re e s  h e re  o n  wet 
land .
N a tiv e  M ah aleb  s to o d  it 
b es t.
All on  P e a c h , M a ria n ­
n a  an d  M in er su ffered . D ry.
H ave  W h itn e y , W e a l­
th y ,B e n  D av is , L ongfield 
and  D u ch ess  d ead , and  
o th e rs  of th e  sam e  in 
so u n d  cond ition .
W . W . L o tspeich , 
W o o db ine , la. W h itn e y . Do not n eed  tile  h e re . M ahaleb . M yrobo lan . D ry.
S am u el L orton, 
D a v e n p o rt, la .
O n e -y e a r  old a b o u t all 
d ead ; tw o -y e a r  old in 
goo d  cond ition .
C a n ’t sa y . H av e  n o th in g  b u t the  M ahaleb . M yrobolan , D ry.
H. D Radcliff, 
M a n n in g , la. No tile  in th is  se c tio n .
M ine a re  all on M a h a ­
leb, an4  seem  to  b e  d o ­
in g  well.
No d a m a g e  to  n a tiv e  
s to c k s . O  ily  o n e  d ead  
with m e is th e  E u ro p e  n 
v a r ie ty  th  it  1 ra is e d  from  
root c u tt in g s .
D ry.
J . S  W a rJ , 
B o n Ju ra n  , la .
W a llb rid g e  90 p e r  c e n t;  
W e a lth y  tan d  G e n e ra l 
v iran t 8 J p e r c e n t;  W h it­
n ey  20 p e r cen t.
C o m p a ra tiv e ly  d ry  fall, 
bu t som e sn o w  on w hen 
freeze  cam e.
J a n u a  y , and  f irst o f  
F e b ru a ry , ra in , an d  th en  
a  v e ry  cold s n a p  w hich  
in ju re d  all f ru it.
G e o .W  L iv in g sto n e  
M onroe 
J a s p e r  C o ., la .
N o d iffe rjn c e  in  v a r i e ­
tie s . No diffe rence . M ahaleb . P e a c h . W et.
Des M o in es  N u rse ry  
C o m p an y .
D es M o in es , la.
All w ere  k illed  r e g a r d ­
less o f v a rie tie s No d ifference.
All P lum s w ere  b ad ly  
in ju red . W et.
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R O O T -K IL L IN G .
O B S E R V E R .
V arie tie s  o f A pples o r 
C ra b s  rec o v e r in g .
D ifference in C ond ition  
of tre e s  on  ttle -d ra in e d  
lan d , and  lan d  n o t 
T ile -d ra in e d .
C h e rry  S to ck s  
m ost in ju red .
Plum  S to c k s  m ost 
in ju red .
C o n d itio n  o f G ro u n d  a t 
F irs t F reeze  in Fall, 
W e t, o r  Dry?
G e n e ra l R em ark s .
M idland  N u rse ry  Co 
D es M oines, la .
Nu d iffe rence  in  n u r s e ­
ry
•No d iffe ren ce  in  n u r s e ­
ry . W e t.
O u r  P lum  b u d s  on  M a r­
ia n n a  an d  P e a c h  co m in g  
o u t o. k.
E. F. E dm ondson , 
P e rry , la .
D riar S w eet a n d  W h it­
n ey . N o d iffe rence
M ah aleb  s lig h tly  in ju r­
ed. M yrobo lan . N orm al co n d itio n .
V in e y a rd s  a re  d ead ; a l­
so  B la c k b e tr ie s  an d  Dew­
b e rr ie s .  R a sp b e rr ie s  in  
fa ir  co n d itio n .
M. J .  W ra g g , 
W a u k e e , D allas C o 
Iow a.
None.
N o d ifference. T re e s  
g ro w n  u n d e r b o th  co n d i­
t io n s  a re  dead .
M ah aleb  a b o u t 50 p e r  
c e n t lo ss. M azza rd  ail 
dead .
P e a c h  an d  M a ria n n a
s to c k  is  co m p le te ly  kill­
ed out, P lu m s o n  Am. 
s to c k s  a re  95 p e r  cen t 
d ead , o r  b ad ly  in ju red .
G ro u n d  w as d ry , ta k e  
it fo r  th e  d e p th  o f tw o 
fe e t ;  y e t  th e re  w a s  a -  
b u n d a n t m o is tu re  on  top .
S w eet C h e s tn u t  30 fe e t  
h ig h  all g o n e . In  o n e  
o rch a rd  D u ch ess , C o le 's  
Q u in c e  o . k ., w hile  R o ­
m an S tem  a n d  A utum n 
S tra w b erry  a re  d e 'd .
W . H. Lewis. 
W in te rs e t ,  Iow a.
N u rse ry  a p p le s  a re  b ad ­
ly  in ju red . O rc h a rd  trees  
w ith  me sh o w  no in d ica ­
tio n s  of in ju ry  a s  y e t.
N o d iffe rence . M azzard .
M y ro b a la n .  P r u n e s  
o n  P r u n u s  A m e r ic a n a  
s to c k s  w e r e  n o t  i n ­
j u r e d .
V e ry  d ry .
M ost ( f  th e  in ju ry  to  
tre e s  w as c a u se d  by  th e  
e x tre m e  d ry n e s s  of th e  
soil T h e  ro o ts  f ro ze  a n d  
thaw ed  ou t.
W .  M .B o m b erg e r, 
H a rla n , la .
N<> d ifference. C ra b s  in 
of ciift* J  as <vt*'l as  n u rse ­
ry  row j a re  le a s t  low ered 
In vita lity .
M azza rd  and  M ahaleb  
bo th  eq u a lly  a ffec ted ,— 
s lig h tly  in ju re d .
N a tiv e  p lum s le a s t  in ­
ju red . P e a c h  s to c k s  b ad ­
ly in ju red .
G ro u n d  w et to  6 In ch e s .
In ju ry  to  tre e s  la y s  in  
ih o u sa n d s  o f a c re s  o f 
o rch a rd s , an d  v in e y a rd s  
and  f ru i t  g a rd e n s .
J .  P . B arge , 
C o lu m b ia , Iow a.
W e a lth y  Red 
A sU aean  Haa«. W ill­
ia m s  F avorite  W h itn e y  
Iowa B lu sh ,H y ilo p , Sou- 
land, S h eritf, T ra n sc e n ­
d en t, W in e  S ap , A n n e tte  
Yellow T ra n sp a re n t,  and  
o th ers .
M azzard. M yrobo lan  b a d ly  In ju r ­ed. N a tiv e  s to c k s  n o t 
in ju red .
W e u
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R O O T -K IL L IN G .
O B S E R V E R .
V a rie tie s  o f  A pples or 
C ra b s  rec o v e r in g .
D ifference in C ond ition  
of tre e s  on tile -d ra in e d  
land , an d  land  not 
T ile -d ra in e d .
C h e rry  S to c k s  
m ost in ju red .
Plum  S to c k s  m ost 
in ju red .
C ond ition  of G ro u n d  a t 
F irst F reeze  in Fall, 
W e t, o r  D ry?
G e n e ra l R em ark s .
H. A. T e rry , 
C re sce n t, Iow a.
All v a rie tie s  a p p e a r  to 
be k illed ; n o n e  fu lly  re ­
c o v e rin g .
M azza rd  a re  all d ead ; 
M ah aleb  b a d ly  in ju red . 
M orelU  an d  L ate  R ich ­
m ond s to c k s  all r ig h t.
M yrobo lan  s to c k s  a re  
k illed, e v e n  M a ria n n a . 
A m erican a  s to c k s  o . k .
W e t.
P la n ts  th a t  h a v e  n o t 
been  in ju red  in w in ter  
fo r  f if ty  y e a rs  a re  now  
killed. A v e ry  s e v e re  
w in ter.
A. G . S am u elso n , 
S a lin a , la .
M ost th r if ty  g ro w th  and  
th o ve  th a t  h a v e  ro o te i  
the  m ost a b o v e  th e  seed ­
lin g  a re  d o in g  th e  best.
Land not tile  d rain ed .
M ah aleb . M o n tm o ren ­
cy , K arly  R ichm ond , n o t 
h u r t. E n g . M orells  b u t 
s lig h tly  in ju red .
R a th e r  wet.
Tw o an d  th re e -y e a r  old 
tre e s  not h u r t m u ch , but 
w hen tra n s p la n te d , th e ir  
v ita lity  s e e m s  to  be  low.
E . C la rk  & S o n s , 
O liv e t, la
c ta rk ,  J o n a th a n ,  L ate  
Red S ib e ria n , Fall W in e  
P rin ce , R o y al, th re e -y r .  
old all v a rie tie s  on  h ig h  
g ro u n d , d e a d . T w o -y r . 
o tds all de .d.
H a v e  no  tiled  g ro u n d .
S ee  n o  d iffe ren ce  in 
B e s s a ra b ia n , E a r .y  R ich­
m ond. L a te  R ichm ond , 
E n g lish  M ore IK;, M o n t­
m o ren cy . R o o ts  a re  all 
d a m ag ed .
M o o re’s  A rctic , G reen  
G a g e , Lom bard, A b u n d ­
a n c e , M iner, G erm an  
P ru n e ,—ail dead .
H ad lo ts  o f s u rfa c e  
m o is tu re  in th e  fall.
J a s .  I o ch rie , 
Lorim or, Ia.
N o r 'h w e s te rn G re e n in g , 
D u ch ess , W e a lth y , S a ­
lom e, A k in , Iow a b lu sh , 
M issouri P ip p e n , K ox- 
b u rry  R u sse  , W h itn e y , 
R om e B ea u ty , A la sk a , 
W in e  S a p ,  M arth  i, G en . 
G ra n t  a n J  H ys.op .
Killed w orse  on d ry  land M ahaleb . I use  P lum . W et.
F. C . R eese , 
C o rn in g , Iow a.
A few  B en D a v is  and  
J o n a th a n .
N o tile -d ra in e d  lan d  in 
v ic in ity . E arly  R ichm ond. P o tta w a ttam ie . D ry.
O u r  n u rse ry  t re e s  w ere 
on  h ig h , d ry  g ro u n d , 
an d  we did n o t lose  a  t re e  
out of th e  so -c a lle d  te n ­
d e r  v a rie tie s ,  in c lu d in g  
■he B en D av is  a n d  J o n ­
a th a n .
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R O O T  K IL LIN G . 
O B S E R V E R .
V a rie tie s  o f A p p les  o r 
C ra b s  R e c o v e rin g .
D ifference in  co nd ition  • 
o f tre e s  on  tile -d ra in e d  
land , an d  land  not 
t ile -d ra in ed .
r
C h e rry  S to c k s  
m ost in ju red .
Plum  S to c k s  m ost 
In ju red .
C ond ition  o f G ro u n d  a t  
F irs t F reeze  in Fall, 
W e t, o r  Dry?
G e n e ra l R e m a rk s .
E . C la rk  &  S o n s, 
O liv e t, 
M a h a s k a  C o ., Ia.
T h re e -y e a rs  old s to c k , 
J o n a th a n ,  l a t e  Red S i­
berian , Hall W in e , P rin c e  
R o v al. All v a rie tie s  on 
h ig h  g ro u n d  k illed. T w o 
v e a rs  old T a m v e r , is  in 
b est c o n J itio n .
1 se e  n o  d iffe ren ce  in 
B essa ra b ian  E arly  R ich­
m ond, l a t e  R ichm ond , 
M o n tm o ren cy . R o o ts  all 
in ju red .
M o o re ’s A rctic , G reen  
a n d  B lack , G . E n g lish  
Yellow , J .  L om bard, M i­
n e r, A b u n d an ce , G erm an  
P ru n e  a re  ail d e a d . W y* 
a n t ,  H u n g a r ia n  P ru n e  
an d  B lue D an.son  h a v e  
w in tered  well.
A g re a t  d ea l o f  s u rfa c e  
m o is tq re  in th e  fall.
C . N S tew art. 
W a s h in g to n ,  Iow a
D u c h e ss  m o st. W e a l­
th y , N o rth e rn  S p y , N . 
W . G rc e n lin g . P e w a u - 
k ee , an d  T r a n s p a re n t ,  in 
ab o u t th e  o rd e r  nam ed . 
J o n a th a n ,  G rim es, G old­
en R u s s e t,  S tem . P a r a ­
d ise , b w e e t, a n d  m an y  
o th e rs , all a b o u t k illed in 
the  ro o ts .
N one A v e ry  little  in ju ry , and  th a t  w as on level land . M yrobo lan  all k illed . W et.
P e a r s  50 p e r  c e n t in ju r ­
ed , D w arf P e a rs  all k ill­
ed o n  Q u in c e . All t re e s  
in ju re d  fo u r to  s ix  in ch e s  
from  top  of th e  g ro u n d . 
L ong  ro o ts  a re  in good 
co n d itio n . P e a c h  all 
d e a d  o r  in ju red .
J .  E . B en d er, 
P o tta w a tta m ie  C o ., 
Iowa,
O n e - y e a ro ld  A pple  an d  
C ra b  tre e s  a re  d e a d , root 
and  b ra n c h .
M y 3 -y e a r  old M ah aleb  
w ere n e a r ly  all k illed. M y ro b o lan  a re  a ll killed W et.
B la c k b e rr ie s  a re  n e a rly  
all to p  an d  roo t k illed. 
A bout 50 p e r  c e n t of m y 
g ra p e s  a re  k illed.
M u rra y  B ros., 
C re sc e n t  la . N one rec o v e r in g .
A bout 50 p e r  ce n t of 
the  M ah aleb  s lig h tly  in ­
jured .
M y ro b o lan  to ta l lo ss. M edium  dry.
A loss o f 350,000 tw o 
a n d  th re e -y e a r  old A pple 
tre e s . P lu m s a re  a  to ta l 
lo ss .  V in e y a rd s  a re  all 
killed.
A. C . R usse ll, 
O a k v ille  l a .
O n e -y e a r  old t re e s  will 
n o t re c o v e r  T w o -y e a r  
olds of G rim es, J o n a ­
th a n , B en D av is , Iowa 
B lu sh , will be reco v e red  
In a  few  w e e k s .
M azzard . M y ro b o lan . N a t i v e  S e e d lin g s  all r ig h t . Dry.
T h e  c a u se  of th e  in ju ry  
to  n u rse ry  s to c k  w as 
la c k  of snow  a t tim e of 
s e v e re  cold in F e b ru a ry .
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R O O T  KILLING. 
O B S E R V E R .
V a rie tie s  o f A p p les  o r 
C rab s  R eco v e rin g .
D ifference in con d itio n  
of t re e s  on  tile -d ra in e d  
land , an d  land  n o t 
t ile -d ra in ed .
C h e rry  S to c k s  
m ost in ju red .
Plum  S to c k s  m ost • 
In ju re d .
C ond ition  of G ro u n d  a t 
F irst F reeze in Fall, 
W e t, o r  Dry?
G e n e ra l R em ark s .
T h o s. F B ru n in g , 
K en t, la .
I se e  little  d iffe rence , 
only  J o n a th a n  is  neari>  
ail k illed . *
M y la n d  is  all rid g e  
land. S ee  no  d ifference. D ry.
T w o ro w s of W in e  S a p  
w hich  sto o d  by  the  side 
o f a  row  o f e v e rg re e n s , 
ru n n in g  n o r th  a n d  so u th  
w ere n o t h u r t m u ch .
A. T ro th , 
C a n tr i l ,  Iowa.
N one . Ben D av is , J o n ­
a th a n ,  an d  G r i in ts  a rc  
bad a s  an y .
N otice  n o  d iffe rence . C h e r rie s  h a v e  n o t been  in ju red .
W il i  G o o se  m o st. Mi­
n e r  n o t i .ju red  a t all. V ery  w et.
M y tre e s  m ade poor 
g ro w th , n e a rly  all fo ilin g  
off in M a> .
L. F. P ie rce . 
K o ssu th , la .
T h in k  H v s lo r ,  M a rth a . 
a n J  G en . G ra n t  w ere  not 
h u r t.
Land is all d rain ed .
T re e s  o n  M ih :ileb  s u t-  
‘eru.!, whi e W ra g g ,  O s- 
th riii i, E .ig iish  M orellJ , 
an d  R ichm ond cam e 
tl»ro igli a ll r ig h t.
N a tiv e . W a s  p le r ty  of m o is tu re  in  th e  g ro u n d .
H a v e  b een  h e re  fo rty -  
o n e  y e a rs ,  an d  la s t y e a r  
w as th e  m ost d e s tru c tiv e  
w in te r  1 h a v e  exper'w nc- 
ed.
J . J .  Luckenbill, 
h u r o n ,  la .
Do not se e  a n y  differ­
e n c e  in v a rie tie s .
Seem  to  be  m ost in ju r ­
ed on  d ry  lan d , o r  w h ere  
c u rr e n t  o f w ind from  the  
N o rth w es t s tru c k  h a rd ­
e s t.
M nzznrd  M ock is h u rt 
w o rst b u t it is  a il co n fin ­
ed to  y e a rl in g s .
M vrobo lan  a re  w orst 
h u r t, e x c ep t w h ere  w o rk ­
ed o n  P e a c h .
P le n tv  o f m o is tu re  all 
fa ll  a n d  w in ter .
No d is tin c tio n  in varie* 
tie s .
J a m e s  Am ber, J r . ,  
L ov ilia , la .
O n e -y e a r  o lds a ll s o  
bad ly  k illed , roo t and 
b ran v h , ih a t  I plow ed 
them  all up .
H av e  no  tile  d ra in a g e  
in th is  se c tio n .
M a h ile b  to p s  k illed . 
A bout 15 p e r  c e n t killed 
roo t a n d  b ran ch .
Stood w in te r  v e ry  well. 
V a r ie ty , M a ria n n a W et.
Ben D a v is  s to o d  th e  
w in te r  a s  well a s  D uch­
e s s . D u c h e ss  is on  th e  
w e tte s t g ro u n d  I h a v e ; 
B en D a v is  is on  well 
d ra in e d  g ro u n d .
E S . W elch, 
S h e n a n d o a h , la .
No d iffe ren ce  in v a r ie ­
t i e s  L o c a t i o n  a n d  
g ro w th  seem  to  m ak e  
th e  d lfe ren ce .
N o t re e s  o n  t ile -d ra in ­
ed land. M azzard M yrobolan.
R a th e r  d ry , b u t m oist 
en o u g h  fo r  p lo w in g .
C h e rrie s  on M ahaleb , 
an d  P lu m s on  M a rr ia n -  
n a , w in tered  w ell, w hile 
C h e rrie s  on M azza rd , 
an d  P lu m s on  M yro b o ­
lan , a re  dead .
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R O O T  K IL L IN G . 
O B S E R V E R .
V a rie tie s  o f A p p le s  o r 
C ra b s  R eco v e rin g .
D ifference in co nd ition  
of tre e s  on tile -d ra in e d  
land , an d  land  not 
tile -d ra in e d .
C h e r ry  S to c k *  
m o st in ju red .
P lum  S to c k s  m ost 
In ju re d .
C ond ition  o f G ro u n d  a t 
F irst F reeze  in F a l l , ' 
W e t, o r D ry?
G e n e ra l R em ark s .
S . L. M orrison , 
C h a r ito n , Iow a.
B ut little  d iffe ren ce  in 
s ta n d a rd  v a rie tie s .
No tile -d ra in ed  land  
h e re . H a v e  n o  C h e r ry  s to ck . R a th e r  d ry .
N o Plum  s to c k  e x cep t 
n n liv e . S om e E n g lish  
P lum  tre e s ,  o n e  y e a r  
p lan ted , s lig h tly  d a m a g ­
ed in root.
D. S . L ak e , 
S h e n a n d o a h , la .
Ben D av is , W alb r id g e , 
W e a lth y , D u ch ess . G a n o
N o tile -d ra in ed  land . 
T re e s  o n  low g ro u n d  a re  
a ffec ted  m ore th a n  u p ­
land .
M azza rd  a re  e n tire ly  
killed, w hile M ah a le b  is 
all r ig h t.
M y robo lan  w a s  In jured  
m ost- M a ria n n a , N a tiv e  
Plum  an d  A prico t s to c k s  
d o in g  well.
R a th e r  dry .
O n  400 a c re s  o t n u rse ry  
s to c k , lo ss co m p ared  
w ith  s to c k  is v e ry  ig h i.
N o t e  Spell M yrobalan  i n s t e a d  of M yrobo lan .
In order to obtain opinions and experiences of nurserymen and fruit growers in the state circular let­
ters were addressed to a large number from whom answers the information given in the tabular arrangement 
above has been culled. The following deductions m ay be drawn from the statements:
1. Root-killing where the ground was bare and had previously been cultivated, was as severe on tiled 
as untiled land.
2. Myrobalan plum stock suffered more than Marianna, although the latter was generally injured.
3. The value of Americana plum stocks for this region has been strongly emphasized.
4. Mahaleb stock generally suffered less than Mazzard, while Morello stock was injured less than 
either.
5. The information given regarding the hardiness of small fruits except grapes does not admit of safe 
generalization. In the case of grapes, Rogers’ varieties suffered more than Concord, M oore’s E arly  or W or­
den, but the only varieties exempt from injury were the pure or half blood natives.
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!V.---- EXPERIM ENTS IN  TREATING ROOT-INJURED NUESEEY STOCK.
The college nurseries furnished abundant material for experi­
mentation. It  was determined to try the effect of cutting back 
the trees with different degrees of severity. The trees selected 
were three-year-old root grafts. Each lot included one hundred 
trees made up of an equal number of five varieties— Ben Davis, 
Lcngfield, Good Peasant, Lead, Antonovka.
1 .— h e a d i n g  b a c k .
Apples. Lot 1. A ll branches, including leader, cut back one- 
half their length; in other words, severely “ headed in.”
Twenty per cent grew. This is a larger number than was 
obtained by any other method. The growth was generally weak 
and spindling.
Lot 2. Side shoots all trimmed back. The tree left in the 
form of a whip.
O f this lot seventeen per cent grew, but with few  exceptions 
the growth was feeble.
Lot 3. Side branches trimmed off. Leader cut back to a 
height of 2-3 feet.
O f this lot twelve per cent grew, half of them making a vig­
orous growth.
Lot 4. Trees cut down to within four inches of the ground.
F ifteen per cent grew of these. Eighty-five per cent made a 
growth of ten to thirty inches.
Lot 5. N ot trimmed.
Ten per cent remained alive throughout- the summer, but made 
very feeble growth.
Results. I t  would then appear that a severe heading back gave 
the best results.
Plums on Native Stocks. Lot 1. Side branches cut back 
half their length.
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Eighty-five per cent grew ; growth uniform ly strong, 26 to 36 
inches.
Lot 2. Side shoots cut back to main stem; leader not cut 
back.
Ninety-five per cent growing; 20 to 30 inches.
Lot 3. Side shoots trimmed off, leader cut back.
Ninety-two per cent growing; growth 3 to 4 feet.
Lot 4 . Cut back to ground.
Ninety-two per cent growing; growth 2-3 feet, but weak, 
slender and spindling.
Lot 5. N ot trimmed.
Eighty-three per cent growing. Growth 15 to 20 inches.
Results. In  the case of plums the best trees were obtained 
by cutting the trees back to straight sticks two or three feet in 
height. Cutting back to the ground is to be discouraged very de­
cidedly as the method tends to produce an unsalable nursery tree. 
W hen cut low they do not sprout promptly and growth is likely 
to continue abnormally late in the season.
2.— B A N K IN G .
Apples and Plums. The effect of banking or hilling up root- 
injured nursery trees was tried. The banking was done early 
in spring by turning the wings of the cultivator so that they 
would throw the soil against the rows. The object in view was 
to encourage the rooting of the stock from the live wood at the 
surface of the ground. Practically no beneficial results were 
obtained in the case of plums, but three-year-old apples were 
much benefited. A  considerably larger per cent of those banked 
.or ridged emitted roots from the scion than did those not so 
treated.
Grapes. W ith these, however, eighty per cent of the varieties
201
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in the college vineyard were saved by cutting them back severely 
and hilling them deeply. They rooted near the surface of 
the ground and made a top growth of from to 3 feet, but, 
of course, w ill need thorough protection for two or three seasons 
until the roots penetrate the soil to their normal depth.
VI— REPAIR OF INJURY.
Apples. The manner in which root in jury of this kind is re­
paired is very interesting. The region of the greatest in jury was 
from  the base of the scion, which is usually five or six inches 
below the surface of the ground, to a distance of ten or twelve 
inches below this point, bringing the lower extremity to a depth 
of sixteen to eighteen inches below the level of the surface.
A t  this lower point the roots 
were uninjured, and from there 
to the extremities they were of 
a normal white color and quite 
healthy. On the accession of 
vegetative activity, the stock 
being entirely dead, such roots 
as had been emitted from the 
scion and were not killed in­
creased in size very rapidly, 
while the frozen part of the 
stock decayed and sluffed off. 
The line of union between the 
stock and scion was often very 
clearly defined. F or instance, 
note figure 1, illustrating 
F ig . 3 —A pple roo t g ra ft, h a rd y  var- Pointed Pipka. A t  mid-sum-
ie ty . a,  sc ion; b, dead  ro o t stock ; mer,when the tree was taken up, 
c. live roo t from  base o f scion; </, , n  M1 , , j*
dead  roo t from  stock ; live ro o t the figure illustrates the  ^condi-
ex trem ity  18 inches below  surface t i o n  o f  t h e  tree Very satisfacto- 
o f g ro u n d . r i l y .  I t  was then an apple tree
upoti i roots. This describes 
what happened in the case of a hardy variety and one which 
exhibited a tendency to throw out roots from  the scion. The
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27
Craig: Observations and suggestions on the root-killing of fruit trees.
Published by Iowa State University Digital Repository, 1898
203
accompanying illustration shows what happened in the case of a 
tender variety like Ben Davis which, though it rooted from the
scion, ■ was killed nevertheless, 
demonstrating, apparently, that 
the scion roots of Ben Davis were 
less hardy than those of Pointed 
Pipka.
Plums. Crown grafted or budded. 
Those on Myrobalan killed. On 
Americana about 90 per cent 
recovered and made a growth of 
fr'om two to four feet. In  this 
connection the value of crown 
grafting and deep setting received 
additional emphasis owing to 
the fact that several trees, 
when taken up, as in the case of 
apples, had their stocks entirely 
killed and were saved by the roots 
thrown out from the scions. Note 
the illustration showing W yant, 
supported only by the live root 
from the lower end of the scion. It 
was interesting to observe that 
with the Americanas, injury 
in many cases was confined to the 
north side of the stock, again 
strengthening the observation that 
the amount of frost was a decid­
edly controlling factor in the extent of the resulting injury. 
In  a case of this one-sided injury, recovery took place quite rap­
idly by the addition of tissue on the healthy side. This unsym- 
metrical growth resulted in the appearance of rifts between 
the injured and healthy portion, or between the live and dead 
wood.
W hile in early spring hardly a root could be found 
which showed the normal white color characteristic of healthy 
tissue, this discoloration faded as vegetative activity increased
F ig . 4 —A pple g ra ft C om paritive- 
ly ten d e r. B en D avis, a , upper 
ex trem ity  o f sc ion ; b, d ead  root 
stock; d , reg ion  o f  severest in ju ry ; 
<?, low er ex trem ity  o f  ro o t alive 
15 inches below  g round  m ak ing  
effort to throw  ou t new  grow th .
and in many cases had entirely disappeared by mid-summer.
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Cherries. In the case of cherries the process of repair was 
somewhat similar to that of the plum. Fig. 2 shows how the
life of a tree was saved by 
a root from the scion. T he 
lower part of the Mahaleb 
stock was entirely killed the 
first winter after the graft 
was set out. Fortunately 
a root was emitted from the 
base of the scion (a) and on 
the death of the stock this 
rapidly increased in size and 
soon replaced the original 
stock. A t the end of the 
end of the third season’s 
growth a symmetrical and 
healthy root system had 
been formed. As already 
stated, the only cherry trees 
in the college nursery which 
were saved were those on 
their own roots or on Bird 
cherry (Prunus Pennsylvani- 
ca) There w e r e  
only a few of the 
latter in the nur­
sery, but in no in­
stance was any in­
jury observed.
I— WHAT SHALL B E 
F in .  5 . W y an t p lum  roo t g ra fted  on A m ericana 
stock . T h is stock in ju red  on one side only . T h a t side
the  sou th  sid e , an d  th is ch aracteristic  o f  th e  nature  o f  INJURED N U R S E R Y  
the  in ju ry  in m any cases, a , scion; b, s trong  root gxoCK. 
from  scion sligh tly  in ju red  on one side ; c in jured  point. 
d. in ju red  side o f  roo t stock; e, line o f live b a rk .
I  think it is safe to say that in nine case out of ten the wisest 
course to pursue is to dig up and burn root injured-nursery trees.
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One-year-old trees rarely recover, because the scion if  
not rooted, w ill not develop new roots owing to its weak 
condition. Two-year-olds show a larger percentage of 
those which recover, while three-year-olds make a still better 
record. In  the case of three-year -olds which m ay recover it 
is necessary to allow them to remain an additional year in 
nursery row. This makes them too stocky and too heavy for dis­
tant shipping, and their only value is for local trade. Therefore 
their features of usefulness are very limited. B u t it should be 
remembered also in this connection that own rooted trees are
205
P'iG. 5 . A m ericana plum  stock, g rafted , a . scion; b, live roo t spring ing  
from  po in t o f union betw een  stock and scion; c, root stock dead  up to b.
valuable. I  have many times noted that a root graft might lose 
its seedling root the first year and save itself by the roots thrown
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out from the scion. In  such cases the trees, i f  taken up and set 
somewhat deeper in nursery or in orchard, were uninjured after­
wards by conditions as severe or even more severe than those 
which killed the roots of the stock in the first place. There are 
those, too, who argue that a tree upon its own roots is more fru it­
fu l and healthful than a tree on any other stock. This assertion 
m ay not be accepted without question.
American plums were, in some instances, root-killed last 
winter, but oftener they were root-injured only. That is to say 
the cambium and inner bark were discolored. Where this condi­
tion prevailed and where good cultivation was given afterwards, 
the trees throve and apparently recovered entirely. The difficulty 
is, however, that a large percentage were unfit for market on ac­
count of their increased size when this recovery had taken place. 
As in the case of apples, a limited number might be used for local 
trade. It  would therefore seem wise in the case of injured Am eri­
can plums to try the benefits of good cultivation in saving one and 
two-year-old stocks. W here Myrobalan stocks are used it  may 
be considered useless to spend time in cultivating and endeavor­
ing to save injured roots. So fa r  as I  have observed, frozen My-
206
F ig . 7 . Cross sections o f  plum  roots going from  surface o f  g round  a t le ft to 
15 inches below a t r ig h t. D o tted  and  shaded  portions ind ica te  In ju red  w ood. 
S m allest section  below region o f  frost in jury .
robalan stocks did not recover at any point throughout the 
region of severest injury. The same is true of Marianna plum 
stock and Mazzard cherry stocks.
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The experiments which were carried on here last season 
emphasized very strongly the value of good cultivation 
in orchard and nursery. The fore part of the season 
was so exceptionally favorable to growth that thousands 
of trees which would otherwise have died were saved. 
So abundant was the rainfall in the early part of the season that 
one correspondent wrote me, stating, that while everything was 
root-killed in his locality everything was growing, even to his 
willow wood p ile ! The latter part of the season was exception­
ally dry, and where good cultivation was given the moisture was 
saved to the soil and was thus available to the trees. Good culti­
vation conserved the water supply and thus assisted growth. The 
value of such cultivation was never more completely demon­
strated.
2— REMARKS ABOUT HARDY STOCK.
Apple. In  the light of the experience of the past winter it 
is futile to say that our commercial apple stocks are satisfactory. 
The question arises, however, how may they be improved and 
what substitutions can we make for those already in common 
use ? Our experience has shown us that the crabs have suffered 
very much less than the cultivated apple. This has been due to 
their superior hardiness and also to their habit of rooting from 
the scion. Would it be worth while to collect seed of the red and 
Yellow  Siberian crab for the purpose of growing hardy stocks for 
our apples ? A t present the scheme would be impracticable on a 
commercial scale. I t  would be impossible to secure the crab 
seed, and even i f  it were secured there is no doubt that a con­
siderable percentage of the seedlings so obtained would be as 
tender as any of the apple seedlings now used. C. G. Patten re­
ports1 that having tried and failed with this stock in root graft­
ing years ago he is obliged to discourage its use. It has been 
pretty well proved and now generally accepted that the 
Siberian crab is of hybrid origin, probably intermediate 
between the cultivated apple and the small berry crab (Pyrus 
baccata) of Europe. In  this hybrid race we might expect the
IF ru itm an , Dec. 1899.
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elements of variability to be emphatically in evidence. U ntil
we have some definite 
experiments to show that 
" the product of seed of this
type will be fairly con­
stant in character, I  am 
hot prepared to recommend 
it as a stock. There is 
another objection which I  
think would be urged by 
the nursery m en ; the stocks 
would probably be gnarly 
and stunted in h a b i t  
and this would s u r e l y  
depreciate their value very 
considerably in the west 
where long, smooth roots 
are required in order to 
facilitate the work of piece- 
root-grafting.
P yru s baccata, the true 
Siberian crab, has been 
„  „ TI , , . — . , recommended by Prof.
F ig . 8 . H ardy apple-root grafted stock T • i n  • *x t  n*
killed winter 1898 q . a , scion uninjured; -Hansen in  bu lle tin  JN O. u5. 
root developed spring 18 99 : c. rootstock,dead; South Dak. Exp. Station. 
a. root from  base of scion uninjured and su p -T i • i n  • i 
porting the tree. I n  th is  bu lle tin  the  w rite r
quotes Russian experience 
in regard to the use of this 
truly Siberian crab which appears to be favorable to it as a stock 
for budding. I t  has hot been recommended for root grafting. 
This stock, it  is stated, has a slightly dwarfing effect upon the 
scion. I t  is probable that this stock m ay be of some service 
along the northern limits of the apple growing regions but I  do 
not anticipate that it w ill ever be of any importance com­
m ercially in the orcharding districts of the Mississippi valley. 
The subject is one well worthy of investigation, however. The 
time Siberian crab (Pyrus baccata) is distinguished from the 
hybrid forms by its deciduous calyx.
In  regard to cherry stocks, we have a native form which is 
unquestionably hardy. The only cherries in nursery on these
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grounds uninjured last winter were those either on their own 
roots or on the red bird, or pin cherry (Prunus Pennsylvanica). 
B ird  cherry is rather difficult to “ work”  commercially. The
209
Fig . 9 . Morello cherry grafted upon m ahaleb stock, upper part of root in­
ju red , lower part of stock dead except below frost line, 0 , scion; b b. b, rifts in 
bark made by new growth; c. root-stock; d , nt:w growth from scion; <?, line of 
fresh b a rk ;/ ,  root from root stock, dead; g, ditto; line root below region of 
severe frost.
stocks grow very rapidly under cultivation and continue their 
growth late into the autumn and it is a matter of fine discern­
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ment to know the proper time to bud them. I f  too early, 
growth of the stock is so rapid that the bud is “ drowned out.:’ 
I f  too late, a union w ill not take place. Seed is also somewhat 
difficult to secure because it is essentially the birds’ cherry and 
as it ripens, is quickly appropriated by them. Morello stocks are 
fa ir ly  satisfactory as to hardiness, although their sprouting 
habit is objectionable. I t  is probable that Mahaleb and Mazzard 
w ill continue to be used, but they should be planted deeper than 
has been the custom in the past.
On the matter of plum stocks the sand cherry (Primus 
Besseyi) appears to be the hardiest form  we know any­
thing about. N ative plums in the college .orchard on 
this stock . were entirely uninjured last winter, while the 
same varieties on Americana stocks alongside were injured or 
killed.
Sand cherry can be worked with satisfactory surety either by 
budding or grafting. B ird  cherry suckers, but not more 
freely than Morello. I  know of quite a large orchard in the 
east on this stock which has been giving satisfactory crops for 
two or three years, having been set out in 1893. Sand 
cherry sprouts also; in addition, as stated before, it  
distinctly dwarfs the scion. On the other hand, it ap­
pears to increase the hardiness of the scion somewhat as B ur­
bank plums worked on this stock escaped in jury last winter 
and bore a fa ir  crop of fruit. Is  there not an opening here for 
a nurseryman specialist ? Would it not pay some of our north­
west nurserymen to become specialists in propagating hardy 
stocks for plums, apples and cherries and thus give us an 
opportunity of trying these on an extensive scale? '
3— HOW MAY ROOT INJURY BE PREVENTED IN  ORCHARD?
1. Under ordinary conditions the only feasible means of pre­
venting root in jury to orchards already set out, is by practicing 
certain cultural methods. The most effective means assuredly 
is to grow cover crops.
This raises the question of what a cover crop is. The term 
is much better understood in the east than it is in the west where 
nature has- filled the soil with a liberal food supply and where
210
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man thus far has not had an opportunity to deplete it. A  cover 
crop is a crop which w ill protect the soil during winter1 and 
w ill add something to its fertility  when plowed under in the 
spring. The best practice in orchard management calls for the 
cultivation of the soil during the growing part of the season. 
I t  means deep plowing in spring, thus lowering the water 
reservoir, followed by subsequent shallow cultivation up to mid 
summer in order to save the water supply. In  this locality the 
cover crop should be sown about the middle of July. I f  the 
moisture of the soil has been well conserved by good cultivation 
there should be no difficulty in obtaining “ a catch”  of 
clover or vetch, especially where the trees are large enough 
to partially shade the ground. The best cover crop, so 
fa r  as my experience goes, for use in this locality is 
mammoth red clover or hairy vetch. H airy  vetch ( Vicia 
villosa,) was sown in the college orchard o n . August 1st, 
germinated rapidly and grew vigorously until stopped by the 
hard frosts of early December. A t that time it covered the 
ground with a mat of green vegetation four or five inches thick. 
W ith a covering of this kind to catch and hold the early snows
I think there will be little to fear from root killing. [At this 
date, January 29th, it is green and apparently uninjured.].
Soy beans and cow peas have been tried here, and while they 
make a very satisfactory growth during summer, they are so 
sensitive to the first autumn frosts that they seem unsuited to 
our conditions. B y  the time winter really arrives they offer 
very little protection to the surface of the ground, the leaves 
having entirely disappeared, being blown away by the. winds. 
H airy  vetch should be drilled in at the rate of two bushels per 
acre about the middle of July. I f  mammoth red clover be 
chosen it  should be sown at the rate of fifteen pounds per acre 
about the same time. I t  might be desirable to sow oats at the 
rate of a h alf bushel per acre to each fifteen pounds of clover
1. N o t e —J a n u a ry  29, 1900. Soil te m p e ra tu re s  ju s t  ta k e n  a f te r  h a rd  freez in g  
show  sod covered  soil to  be  2 d eg rees  w a rm e r  a t  6 inches  b»*low th e  su rfa c e  th a n  c u l­
t iv a te d  soil. T h e  f ro s t  h a d  p e n e t ra te d  th e  sod  co v ered  g ro u n d  to  a  d e p th  o f 3% in ­
ches, w h ile  on  a d ja c e n t c u lt iv a te d  g ro u n d  i t  h a d  gone d o w n  8>£ in ch e s .
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seed for the same area. W hy should we not treat our vineyards 
in the same manner ?
In the case of the orchard or vineyard to be planted we 
have a somewhat different problem. Here the tree or vine may 
be given much greater immunity from frost or in jury by deep 
planting. Particularly does this apply to the loess soils of the 
southwest part of the state. On this porous soil trees might and 
probably should be planted at least six inches deeper than they 
stood in the nursery. Some good orchardists advocate even 
deeper planting. In  the case of planting deeper than that indi­
cated it would be advisable not to fill the hole completely at the 
time of setting the tree. This should be done gradually with the 
work of cultivating the trees during the summer. This course 
would probably obviate any injurious effects which m ight arise 
from smothering the roots. I t  is to be borne in mind that this 
deep planting could only be safely practiced on well drained 
soils. On prairie d rift or where the water level approached 
the surface the practice could not be safely recommended. As 
wet soils are the exception in Iowa, particularly in high, airy 
situations, where orchards should be planted, it  may safely be 
stated that as a rule little danger may be feared from deep 
planting.
V II.----CONCLUSIONS.
A  careful canvass of the whole field with the assistance of the 
leading fru it growers of the state leads to the following con­
clusions :
1. That the lack of a protecting blanket of snow, coupled 
with unusually low temperatures, was the chief cause of the 
great loss of nursery stock and orchard trees.
2. That inasmuch as trees on north slopes suffered more 
than trees on south aspects; that the intensity of frost bore a 
definite relation to the amount of in jury inflicted.
3. That conclusive data are wanting to show that more 
in jury resulted on untiled orchard lands than on those supplied 
with tile drains.
312
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4. That orchard and nursery trees suffered most on clean, 
cultivated soils, and on exposed dry knolls with northern aspects 
than elsewhere.
5. That character of winter surface cover, in other words, 
desirable cover crops, is a question of paramount importance in 
the northern Mississippi V alley States.
6. That the matter of congenial and hardy stocks for plums, 
apples and cherries is a subject worthy the earnest attention of 
experiment station workers and nurserymen in the northwest.
7. That deep planting is a safeguard against root in ju ry ; 
that grape vines and fru it trees may, in good orchard sites, be 
advantageously planted six inches deeper than they stood in the 
nursery row.
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